Existing research evidence suggests that both music listening and mindfulness interventions may have beneficial effects on mood and cognition poststroke. This mixed-methods study, nested within a pilot randomized controlled trial investigating the feasibility and acceptability of combining music listening and brief mindfulness training poststroke, explored study participants' experiences of engaging in the interventions. Fifty-six stroke survivors who were randomized to receive an 8-week intervention of mindful music listening (n = 15), music listening (n = 21), or audiobook listening (n = 20, control) using self-selected material participated in a postintervention individual semistructured interview with a researcher not involved in their intervention delivery. Interview questions focused on affective, cognitive, and physical experiences. Data were coded and analyzed using thematic analysis. Across groups, listening was associated with positive distraction from thoughts and worries. Mindful music listening was most strongly associated with relaxation and concentration, improved attentional control, and emotion regulation, as well as enjoyment. Music listening was most strongly associated with increased activity, memory reminiscence, and improved mood. In addition, participants provided valuable feedback on intervention feasibility and acceptability. The findings suggest that the interventions were feasible and enjoyable for people recovering from stroke.
Introduction
Stroke is one of the leading causes of long-term disability worldwide. 1 Cognitive impairment is common poststroke, with 61% of stroke survivors reported to have cognitive impairment 10 years poststroke. 2 Emotional problems, including depression and anxiety, are also prevalent poststroke, with up to 50% experiencing depression within 5 years. 3 Cognitive impairment and mood problems affect functioning in everyday life, independent of physical problems, 3, 4 and are an important target for rehabilitation. Stroke also has an impact on social participation, with 67% stroke survivors reporting that their leisure activities are negatively affected poststroke. 5 Finding the best way to improve cognition and understanding how best to come to terms with the long-term consequences of stroke have been identified as the top research priorities by stroke survivors. 6 Evidence relating to interventions for cognitive and mood disorders poststroke is sparse and inconclusive. However, initial evidence has indicated that music-based interventions may be beneficial. 7, 8 doi: 10.1111/nyas. 13618 Särkämö et al. 9 reported greater improvements in attention, verbal memory, and mood after daily music listening for 8 weeks following middle cerebral artery stroke compared with listening to audiobooks or treatment as usual. The mechanism by which music listening may improve recovery is not clear. Särkämö et al. argued that music may affect brain plasticity and found greater increases in gray matter volume for the music listening group compared with controls. 10 An alternative mechanism is that daily music listening enhances the control of attention and mood, with associated benefits on other cognitive domains, including memory.
Mindulness meditation-based interventions are now well established for the treatment of depression, anxiety, and stress. 11 Control of attention and emotional regulation are central to mindulfness practice, and there is emerging evidence that meditation may change the structure and function of brain regions associated with attention, emotion, and selfawareness, 12 though uncertainty regarding the precise mechanism remains. We speculated that music listening may share a common mechanism of action with mindfulness meditation and that the effect of music listening may be enhanced if combined with mindfulness training. Our pilot randomized controlled trial-MELLO (Measuring the Effect of Listening for Leisure on Outcomes after stroke)-examined the feasibility and acceptability of a mindful music listening intervention, standard music listening, and audiobook listening. Participants were interviewed about their experience of engaging in the interventions and their perceived acceptability and usefulness as part of this nested study. Results from outcome measures related to cognitive, emotional, and functional assessments carried out at 3 and 6 months poststroke will be reported elsewhere.
Previously, Forsblom et al. 13 reported that in the study by Särkämö et al. 9 music listening was specifically associated with better relaxation, increased motor activity, and improved mood, whereas both music and audiobook listening provided refreshing stimulation and evoked thoughts and memories about the past. More recently, Hewitt et al.
14 also reported that music listening had positive benefits, being relaxing, stimulating, and a means of passing time. We investigated whether participants in the MELLO trial reported similar experiences and in particular whether the experience of mindful music listening differed from those in the other groups.
Methods

Participants
A total of 58 participants with ischemic stroke completed the postintervention 3-month followup assessments in the MELLO trial, of whom 56 were interviewed as part of this study (music listening n = 21, mindful music listening n = 15, and audiobook n = 20). Participant characteristics are reported in Table 1 . Two participants were unable to be interviewed in the available timeframe. Participants were recruited from acute stroke units within Greater Glasgow and Clyde, UK between January 2015 and January 2016.
Participants who had completed at least one intervention session, regardless of whether they completed the intervention, and were still in the study following the 3-month follow-up neuropsychological assessments were interviewed.
Intervention
Participants were randomized to receive an 8-week intervention of either music listening, mindful music listening, or audiobook listening commencing approximately 1 month poststroke. Participants were asked to listen to their material daily for an hour using iPod Nanos (7th Generation, Apple Inc.), and to keep a daily listening diary during the intervention phase. Mindful music listening involved doing one of two brief (5 min) mindfulness exercises ("Body Scan" and "Following the Breath") immediately before listening to self-selected music each day. The Body Scan involved paying attention to different parts of the body, starting from the feet and gradually moving up to the head, while noticing any sensations and relaxing into them without judging them. The Following the Breath exercise involved focusing attention onto the breath, noticing sensations and times when the mind wanders without judging, and gently guiding one's focus back to the breath. At the end of both exercises, participants were asked to move onto listening to their chosen music, now focusing their attention on the music. If they were to notice any thoughts or sensations arising, they were to allow them to pass at their own pace and to gently bring their attention back to the music. The other two conditions involved listening to either self-selected music or audiobooks. Both the music and audiobooks were based on participant's own preference from any genre to maximize positive effect on mood. Music was with or without lyrics. No psychological self-help or mindfulness books were allowed in the audiobook group. Participants were not instructed to use the music in any particularly way nor were they instructed to set a goal for their listening experience (e.g., improving mood). All interventions followed a manual designed by the study team. Listening material was updated weekly by an assistant psychologist who visited participants at their place of residence.
Postintervention interviews
The postintervention interviews were carried out in single visits by two female and one male psychology graduates (M.Mac., J.E., and M.Mc.) who had not been involved in delivering the intervention for the interviewee. All were trained to conduct the interviews using a manualized protocol. Participants were informed before consenting to participate in the trial that they would be interviewed about their experience of the intervention by a different researcher from the person delivering their intervention. Whenever possible, interviews were carried out within 2 weeks of the 3-month followup assessment visit. Participants initially completed a bespoke eight-item questionnaire assessing perceived acceptability and usefulness of the intervention followed by a semistructured interview focused on the broader experience of the intervention and participation in the trial. The questionnaire (Table 1 ) assessed aspects related to appointments, MP3 player use, listening frequency and duration, enjoyability, and relevance of the intervention to the participant and their recovery, using a 5-point Likert scale with lower ratings indicating a more favorable outcome. In addition, a leisure activities questionnaire (see Supplementary Appendix online) assessing engagement in leisure activities, including music listening, audiobook listening, and relaxation/mindfulness/meditation, during the first 3 months poststroke was completed.
An interview manual with questions and prompts covered the following topics: experience of the intervention overall (positive and negative); effects on mood, attention, concentration, memory, or thinking; physical experience; and how the intervention fitted in with the participant's overall stroke recovery. Participants in the mindful music listening group were asked to describe their experience of doing the brief mindfulness exercises. All participants were free to add anything they felt that was relevant to their experience.
Interviews were audiorecorded and transcribed verbatim by the researcher who carried out the interview. Data were analyzed using Braun and Clarke's six-stage framework for thematic analysis. 15 The transcripts were coded using NVivo (QSR International). The initial coding and identification of emerging themes was done by M.Mc. and discussed with a small group (B.C. and J.J.E.). While themes could emerge from any aspect of participants' experience, a particular focus was on the extent to which participants felt the intervention impacted on aspects of mood or cognition. Quotes for each emerging theme were reviewed, and themes/subthemes were further refined until consensus on themes and subthemes was achieved between researchers (M.Mc., J.J.E., and S.B.). Reporting is consistent with COREQ. 16 
Results
Intervention feasibility rating scale
Ratings from the intervention feasibility rating scale are summarized in Table 2 with a detailed breakdown of ratings provided in Table S1 (online only). Across groups, the majority of the participants (94.6%) found the appointments convenient (scores 1 (very) or 2 (fairly) convenient); 73.3% found that it was feasible to listen to their material every day, for at least an hour. The majority of participants (85.7%) also found the material enjoyable and 76.8% reported the player to be easy to use. Just over half (60.8%) felt that the intervention was relevant to their situation, and a similar proportion (60.7%) felt that the intervention had contributed to their recovery. There were no significant differences between the groups on any of these ratings (P > 0.05). However, participants in the music listening Overall, how convenient were your appointments (location and time)?
Overall, how feasible was it to listen to the material every day during the study?
Overall, how relevant did you think the intervention was to your situation?
Do you feel the intervention has contributed to your recovery?
Did you continue to listen for leisure after the end of the intervention or to benefit from it in your everyday life?
Note: Feasibility rating scale scores range 0 (very)-5 (not at all), with lower scores being more favorable. IQR, interquartile range; K, Kruskal-Wallis test.
group (71.4%) indicated that they were significantly more likely (P < 0.001) to continue listening after the intervention ended and to benefit from it in their everyday life compared with the mindful music (46.7%) or audiobook group (15%) groups.
Engagement in listening activities during intervention
All individuals in the interview sample commenced listening at home following hospital discharge. One individual was readmitted briefly and reported listening while at the hospital. The median number of treatment visits completed by the interview sample was eight (IQR 6, 8) for the mindful music group, six (IQR 6, 8) for the music group, and eight (6.5, 8) for the audiobook group. Self-reported frequency of listening activities in the first 3 months after stroke is reported in Table 3 . A detailed breakdown of listening frequency is provided in Table S2 (online only). Consistent with allocation to group, all groups listened to their allocated material significantly more frequently compared with the other groups. The type of music selected by the two music groups differed, with classical music being the most commonly chosen genre in the mindful music group and pop in the music listening group. The most commonly selected genres of audiobooks were fiction and crime.
Qualitative interviews
The mean interview length was 26 min (SD 12.00). Apart from one telephone interview, the interviews were conducted face to face in participants' homes, with 57% of the interviews carried out within 2 weeks of the 3-month follow-up assessments. Four overarching themes emerged from the data that were relevant across all of the intervention groups, although the number of people expressing thoughts relating to each differed between groups. The four main themes were: positive impact on mood, feeling relaxed, positive impact on cognition, and increased activity during and after listening. Subthemes were identified within the positive impact on cognition theme (memory reminiscence, focus/concentration, and improved attentional control) and within the positive impact on mood theme (positive distraction, enjoyment/uplifting, improved emotion regulation, and improved mood outside listening).
Themes emerging from the qualitative interviews
The main overarching themes are presented below with associated subthemes. Illustrative quotes are provided. A summary of theme frequency distribution across groups, reflecting the proportion of participants in each group who made comments related to each theme, is presented in Figure 1 .
Positive impact on mood. Some participants' comments reflected a positive impact on mood while listening, providing a positive distraction from worries, being enjoyable, and lifting mood. Some also commented on the impact on mood outside of listening, improving the ability to regulate emotion and contributing to a more general improvement of mood.
Positive distraction. Participants from all groups expressed that listening provided positive distraction from thoughts and worries (Fisher's exact P = 0.742). Enjoyment and uplifting mood. Participants from all groups reported the listening to be enjoyable, though this was most frequent in the music groups (Fisher's exact P = 0.013). In addition, both music groups (48% music and 40% mindful music) also referred to music lifting their mood, something that was less common in the audiobook group (5%) (Fisher's exact P = 0.005).
I enjoyed the mindfulness. As I say it gave me that focus to listen to the music. (10219, mindful music) I would put it on and it sort of lifted my mood listening to it, yeah. Changes your thoughts. (10206, music)
Managing emotion. Across groups (Fisher's exact P = 0.347), participants referred to improvements in managing emotions (e.g., stress/anger) outside of time they were actually listening (mindful music 60%, music 48%, and audiobooks 35%).
The good thing with this intervention is it helped me chill more and, you know, think long term. Think of the big picture and think about how to get there, without going in all guns blazing . . . .so this has helped me calm down a lot . . . the anger is still there but it's controlled. This has helped me control it. (20209, mindful music)
Mood outside listening. A small number talked about mood being better generally (mindful music 13%; music 33%; and audiobooks 15%, Fisher's exact P = 0.325).
She says [partner] you're singing everyday though now. I didn't notice but she said I was whistling and singing all the time, so that was a positive thing or well y 'know people don't do that unless they are in a good mood. (20226, music)
Relaxation. Most participants (87%) in the mindful music group reported listening to be relaxing compared with just over half (55%) in the music listening group and approximately a third (35%) of those in the audiobook group (Fisher's exact P = 0.008).
[ 
Positive impact on cognition (focus/concentration, attentional control, and reminiscence).
Focus/concentration. Participants across all groups (Fisher's exact P = 0.080), but particularly the mindful music (80%) and audiobooks (60%), indicated that having something to focus or concentrate on was positive, often related to having something purposeful to do.
Being off [work] I had all this, not spare time, but I had all of this time and I had something . . . . I could do. Obviously family and things, but obviously the books . . . was just for me. (10222, audiobooks)
Some participants in the mindful music group indicated that the mindfulness exercises influenced the way that they listened to music.
Enjoyed the mindfulness. As I say, it gave me that focus to listen to the music. (10219, mindful music) The mindfulness was, well be mindful and right, now you can start listening to your music and I did listen to it in a different way. (30203, mindful music).
Several referred specifically to positive aspects of concentrating on listening (perhaps in part linked to distraction discussed above). Improved attentional control. Primarily those in the mindful music group (53%) talked about learning to be better at noticing that their mind had wandered or drifted and bringing it back to the music (Fisher's exact P = <0.001). These comments seemed to reflect the idea of being better at controlling attention.
[ Memory reminiscence. Some participants in both music groups reported listening bringing back positive memories from the past (music 24% and mindful music 20%). This was not reported in the audiobook group (Fisher's exact P = 0.048). Increasedactivity. All groups referred to engaging in some form of activity either during or after listening, but this was slightly although not significantly more common for the music group (Fisher's exact P = 0.122). Activities typically reported were leisure activities (e.g., walking, singing, and gardening), household chores (e.g., dusting, cooking, and ironing), or rehabilitation (physiotherapy exercises). Focusing just on comments relating to engaging in activities after listening, around 20% of the mindful listening group and around 14% of the music group indicated that listening lead to increased activity after listening. A small number of participants in the audiobook group but not in either music group felt listening prevented them from being active. Other comments. Some of the other comments related to contribution to recovery, importance of personalization, and participants' feelings about randomization with preferences in all directions. Illustrative quotes are given in Table 4 .
Discussion
The findings indicate that engaging in listening interventions was predominantly a positive experience and provided positive distraction from thoughts and worries. This theme was expressed by participants in all groups in similar proportion. Like the results of Forsblom et al., 13 music listening was associated with lifting mood as well as increased engagement in other activities during and after listening. Lifting of mood is consistent with findings that music has been shown to activate brain reward centers, including the ventral striatum. 17, 18 Stroke survivors, carers, and clinical staff have highlighted that time outside of therapy may be underexploited or wasted. 19 Stroke survivors engaging in physical rehabilitation have also reported feeling bored and highly value engagement in physical activity. Our findings indicate that music listening increased engagement in other activities and offered something positive to focus on. Music listening was also reported to evoke memories from the past in both music groups, which was not observed in the audiobook group. This contrasts with Forsblom et al. who reported similar levels of memory reminiscence in their audiobook and music groups. Mindful music listening seemed to be specifically related to increasing relaxation and concentration, enjoyment, and improved emotion regulation, but most uniquely to what we characterized as improved attentional control. It is perhaps not surprising that participants in the mindful music group commented spontaneously about this more, because control of attention (the idea of noticing your mind wandering and gently bringing your attention back to either the mindfulness exercise or the music) was a core component of the instructions for the mindful music intervention. Nevertheless, it was encouraging that this aspect of the mindful music listening was reflected in their comments, suggesting that this core idea had been understood and implemented by at least some participants. Some mindful music group participants also commented on having better emotion regulation and were more able to control anger in challenging situations. Classical music was the most commonly chosen genre of music in the mindful music group. Given its tendency to be nonvocal and different in its musical features compared with pop music, the most commonly chosen genre in the music-only group, it is possible that relaxation may have been facilitated through participants' music selection. Alternatively, relaxation may have been facilitated through the use of mindfulness techniques, given that listening to preferred music while using a mindfulness technique has been reported to be more relaxing than listening to preferred music alone. 21 The precise mechanisms by which mindfulness interventions may benefit people with physical or psychological conditions are not yet clear, 22 and our intervention was very brief compared with standard mindfulnessbased stress reduction 23 or mindfulness-based cognitive therapy. 24 Our focus was on one component of mindfulness programs-attentional controlwhich we speculated could be beneficial in managing worries that may arise following stroke and in improving attention and concentration that may be impaired following stroke. Mindfulness-based music therapy has recently been shown to enhance mood and attention in women with breast cancer receiving adjuvant chemotherapy. 25, 26 Further work is needed to determine whether mindful music listening can reduce the likelihood of developing anxiety/depression and improve attention poststroke, but the comments from our participants are promising.
Ratings from the feasibility questionnaire indicated that the interventions were feasible and enjoyable for the majority of participants. A small number across groups found it not to be feasible to listen daily or for an hour every day. The precise dose of listening that may be beneficial is not known. Future studies need to investigate whether a minimum therapeutic amount can be established, though this may show considerable interindividual variation. The leisure questionnaire showed that only those in the allocated groups were listening to audiobooks and doing some form of relaxation, mindfulness, or meditation, but people from all groups reported listening to music regularly. This is not surprising, though what is not clear from these data is how people were listening (e.g., sitting and attending to the music or just having it on in the background). The strength of this study was that all but two participants who completed the 3-month follow-up assessments were interviewed, providing a rich data set for analysis. There are, however, several limitations. The interview was carried out relatively soon after the intervention in order to ensure that the experience was fresh in the minds of participants. However, this may limit the extent to which participants could comment on any enduring benefits. While the interview was carried out by a research assistant who had not delivered the intervention, it is possible that participants wanted to be supportive and may have given an overly positive account of their experience. Interviews were relatively brief, which may have limited the amount of feedback from participants on both positive and negative aspects of participation.
In conclusion, the findings suggest that listeningbased interventions, including a novel mindful music intervention, are enjoyable for people recovering from stroke. While some aspects of the experience of participating were present across groups (e.g., positive distraction), others seemed more prominent in particular groups, with music listening elevating mood and promoting activity. There were indications that the mindful music intervention promoted attentional control. These findings offer opportunities for addressing stroke survivors' unmet needs related to emotional problems and social participation, 5 including satisfaction in leisure activities 27 both within and outside clinical settings, given that opportunities for practice and active engagement have been identified as factors enabling stroke survivors to drive their own recovery outside of therapy. 19 The extent to which these interventions affect cognitive, emotional, or functional recovery after stroke remains to be established. 
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